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1
TOY STRUCTURE WITH ACITUATOR

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 61/884,690 filed on Sep. 30, 2013 and
entitled “Toy Structure With Actuator,” which 1s hereby
incorporated by reference for all purposes.

BACKGROUND

Toy structures that are collapsible or destructible have
long been a source of entertainment for children. For
example, buildings, bridges and ships have been configured
to break apart when a projectile 1impacts the object. The
projectile may be, for example, a toy missile, cannon or toy
car. Structures have been configured to collapse due to the
direct impact of the projectile itself, or due to the projectile
impacting a particular target zone that triggers the release of
the structure’s components.

As the popularity of collapsible toy structures remains,
there continues to be a need for new and creative designs to
increase play value for the user.

SUMMARY

A toy apparatus includes a base having a surface, a wall
movably coupled to the base, and an actuation element
located on the surface of the base. The actuation element 1s
rotatably coupled to the base, the actuation element being
rotatable relative to the base 1 a first direction and 1n a
second direction opposite the first direction. The actuation
clement includes a main body, and first and second exten-
s1ons coupled to the main body. The first extension has first
and second engageable surfaces, the actuation element rotat-
ing in the first direction when a force 1s applied to the first
engageable surface and 1n the second direction when a force
1s applied to the second engageable surface. The second
extension engages and moves the wall relative to the base
when the actuation element rotates.

In some embodiments a toy apparatus includes a base
having a support with an angled upper surface, a wall
movably coupled to the base, and an actuation element
coupled to the base. The actuation element engages the
angled upper surface of the support, and 1s rotatable between
a first position 1n which the actuation element does not
engage the wall and a second position in which the actuation
clement engages the wall. The actuation element rotates
relative to the base when a force 1s applied to the actuation
clement, the angled upper surface causing the actuation
clement to return to the first position.

In one embodiment the wall 1s a side wall of a toy house.
In one embodiment the wall has an upper edge configured to
support a roof portion. In one embodiment the wall moves
to a collapsed state when the actuation element engages the
wall. In one embodiment the first extension 1s configured as
a vertical plate.

In another embodiment a third extension 1s coupled to the
main body and spaced apart from the second extension, the
second extension engaging and moving the wall when the
actuation element i1s rotated in the first direction, and the
third extension engaging and moving the wall when the
actuation element 1s rotated 1n the second direction.

In some embodiments the first surface of the base has a
support with an angled upper surface, the main body of the
actuation element being seated on the support and having a
lower surface that rides on the angled upper surface of the
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support. In one embodiment, the lower surface slides on the
angled upper surface of the support. In one embodiment, the
actuation element has an 1nitial position 1n which the actua-
tion element does not engage the wall, and has an actuated
position 1n which the actuation element engages the wall,
wherein the angled upper surface of the support enables the
actuation element to return to the imitial position when the
force 1s removed from the first extension. In one embodi-
ment, the actuation element returns to the initial position
solely due to gravity.

In certain embodiments the base includes a track on which
a toy vehicle travels, the first extension extending at least
partially across the track when the actuation element 1s 1n the
initial position. In one embodiment the toy vehicle contacts
and imparts a force on the first engageable surface when the
toy vehicle traverses the track 1n a forward direction, and the
toy vehicle contacts and imparts a force on the second
engageable surface when the toy vehicle traverses the track
in a direction opposite the forward direction.

In another embodiment, a toy apparatus comprises a base
having a support with an angled upper surface; a movable
portion coupled to the base; and an actuation element
coupled to the support of the base and engaging the angled
upper surtface of the support, the actuation element being
placeable 1n a first position 1n which the actuation element
does not engage the movable portion and 1n a second
position 1n which the actuation element engages the movable
portion, the actuation element rotating relative to the base
when a force 1s applied to the actuation element, the angled
upper surface causing the actuation element to return to the
first position when the force 1s removed from the actuation
clement.

In an alternative embodiment, the actuation element com-
prises a body, a first extension coupled to the body, and a
second extension coupled to the body, the first extension
having a first engageable surface and a second engageable
surface, the actuation element rotating 1n a first direction
when a first force 1s applied to the first engageable surface,
and the actuation element rotating mn a second direction
when a second force 1s applied to the second engageable
surface.

In another embodiment, the base comprises a track on
which a toy vehicle can travel, and the first extension
extends at least partially across the track in an 1nitial
position.

In another embodiment, gravity moves the actuation

clement back to an 1mitial position 1n a direction opposite to
the direction 1n which the first force or the second force was

applied to the actuation element.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention will be readily
appreciated as the same becomes better understood by
reference to the following detailed description when con-
sidered 1n connection with the accompanying drawings
wherein:

FIG. 1 1s a perspective view of a toy structure mn an
assembled state, 1n one embodiment;

FIG. 2 1s a top perspective view of the toy structure of
FIG. 1, 1n a collapsed state;

FIG. 3 15 a detailed front perspective view of one embodi-
ment of an actuation element, 1n an 1nitial position;

FIG. 4 1s a perspective view of the actuation element of
FIG. 3 1 an actuated position; and
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FIG. 5 1s a top perspective view of the toy structure of
FI1G. 1, without the roof.

DETAILED DESCRIPTION

An actuator 1s disclosed that initiates the collapse of a toy
structure, where the toy structure also has a pathway or track
upon which a toy vehicle may travel. The actuator, which
may also be referred to as an actuation element, 1s engaged
by the toy vehicle as the toy vehicle traverses the pathway
and consequently causes the toy structure to collapse. The
actuator 1s engageable by the toy vehicle moving in either
direction on the pathway, and also can return to 1ts initial
position without the use of a biasing element or other
mechanism.

FIG. 1 shows a perspective view of an exemplary toy
structure 100, configured as a toy house, shed or shack in
this embodiment. Toy structure 100 includes a base 110,
walls 120 (embodied here as two walls 120aq and 1205), and
a rool 130 seated on the upper ends of the walls 120. Walls
120 are embodied here as side walls positioned on opposite
sides of toy structure 100. Base 110 also includes a pathway
or track 170, allowing a toy vehicle 190 to traverse through
the toy structure 100. In FIG. 1, toy structure 100 1s 1n an
assembled state, with the walls 120 upright and roof 130
resting on walls 120. Note that although the figures 1n this
disclosure shall be described 1n relation to a house structure,
other types of structures are possible such as an oflice
building, an automobile repair garage, a dock for a ship, an
airplane hanger, a spacecraft, or the like. References to a
wall of the structure may be applicable to other movable
portions coupled to the base, such as a piece of furniture, a
panel, a door, or the like. Similarly, all references to a toy
vehicle herein shall apply to other types of moving objects
such as, but not limited to, cars or automobiles, trains, water
vehicles, aircraft, and the like.

FIG. 2 15 a top perspective view of the toy structure 100
in a collapsed state resulting from when an actuation ele-
ment 140 engages the wall 120aq. In the collapsed state, walls
120 have been pivoted outward via hinges 122 that couple
a bottom edge 121 of walls 120 to base 110. That 1s, walls
120 are movably coupled to the base 110, and the walls 120
have moved from a first position of being vertical and
upright, to a second position 1 which they are pivoted
outward along a horizontal axis, where the walls 120 are
spread apart and simulate lying on the ground, such as after
an explosion. In other embodiments, walls 120 may have a
collapsed or disassembled state 1n which the walls 120 have
different positions, such as being pivoted around a vertical
axis, being shid laterally outward relative to the base 110, or
becoming detached from the base 110. The walls 120 are
moved to the collapsed state by activation of an actuation
clement 140, which 1s coupled to base 110. In this embodi-
ment, actuation element 140 1s located on a surface 112 of
base 110, and 1s rotatably coupled to base 110. Surface 112
1s a top surface of base 110 1n FIG. 2. However, in other
embodiments the actuation element 140 may be coupled to
a different surface of base 110, such as being mounted to an
inclined or stepped surface of the base 110.

FIG. 3 provides a close-up view of actuation element 140
in 1ts 1nitial position, where 1t 1s positioned at least partially
across pathway 170 to encounter a toy vehicle. Actuation
clement 140 includes a main body 141, a first extension 142,
a second extension 143, and a third extension 144. First
extension 142, second extension 143, and third extension
144 are coupled to the main body 141 of actuation element
140, such as being integral with main body 141 1in this
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embodiment. The extensions or actuating plates or portions
142, 143, and 144 are embodied here as generally vertical
plates that extend radially outward from main body 141, and
are spaced apart from each other around the periphery of
main body 141. In other embodiments, extensions 142, 143,
and 144 may be configured with other shapes such as, but
not limited to, a horizontal arm, a curvilinear extension, or
a plurality of protrusions. First extension 142 is configured
to extend at least partially into the pathway of track 170,
such that the vehicle 190 will engage and contact first
extension 142 as it traverses track 170. Second and third
extensions 143 and 144 are placed proximate to the wall
120a when the actuation element 140 i1s in this initial
position shown in FIG. 3. At least one of the second and third
extensions 143 and 144 1s configured to engage and move
the wall 120q relative to the base 110 when the actuation
clement 140 rotates. For example, extensions 143 and 144
may be immediately adjacent to side wall 120a, or may be
close enough such that when the actuation clement 140

rotates, the extensions 143 and/or 144 come 1nto contact
with side wall 120a. Note that in some embodiments, third
extension 144 need not be included, while 1n other embodi-
ments, more than three extensions may be present. Exten-
sions 143 and 144 may be sized and positioned on actuation
clement 140 as appropriate to achieve the desired etlfect for
iitiating collapse of the toy structure 100. For instance,
extensions 143 and 144 that are sized and placed closer to
wall 120 will cause a more immediate destruction of the toy
structure 100 when a vehicle pushes on {first extension 142.
Conversely, a larger gap between extensions 143 and 144
and wall 120 will require a vehicle to displace first extension
142 by a larger amount before toy structure 100 collapses. A
delay may allow, for example, the toy vehicle 190 to escape
from the building before the structure 1s destroyed.

In the embodiment of FIG. 3, main body 141 1s configured
as a post that 1s received by a support 150 on base 110.
Support 150 1s configured with a cylindrical opening to
receive at least a portion of main body 141. Thus, main body
141 1s movably coupled to base 110, through support 150,
and can rotate on the upper surface of support 150 clockwise
and counterclockwise, as indicated by arrow A. That 1s, with
main body 141 seated in the cylindrical cavity provided by
support 150, the actuation element 140 1s rotatable relative
to the base 110 1n a first direction and 1n a second direction
opposite the first direction as shown by arrow A.

Referring to FIG. 3, support 150 has an upper surface 155
that 1s angled or tapered relative to base 110 along at least
a portion of its circumierence. Although only a front half of
support 150 1s visible in FIG. 3, it can be understood that a
similarly angled upper surface 155 1s configured on a back
half of the support 150. A lower surface 145, embodied here
as the bottom 1nner edge of first extension 142, engages with
angled upper surface 155 as actuation element 140 rotates.
Lower surface 145 of actuation element 140 1s at the lowest
point of angled upper surface 155 in the iitial position of
actuation element 140; that 1s, the imnitial position when
actuation element 140 1s set to 1mtiate a collapse of the toy
structure 100. As first extension 142 1s rotated away from its
initial position, such as from application of a force imparted
on first extension 142 by toy vehicle 190 traversing track
170, lower surface 145 of the actuation element 140 rides
upward on upper surface 155 of support 150. In this embodi-
ment, a step 156 at the upper end of upper surface 155 serves
as a stop for limiting the rotation of actuation element 140.

An exemplary counter-clockwise rotation of actuation
clement 140 from the 1nitial position (dashed lines) 1s shown
in FIG. 4, the rotation being indicated by arrow B. This
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counter-clockwise rotation 1s due to a force being applied to
a back surface 146 of first extension 142, such as a force
applied by the toy vehicle 190 traveling in the direction
shown by arrow C. Back surface 146 1s an engageable
surface 1n that 1t 1s positioned and sized for the toy vehicle
190 to apply a force to it. The displaced position of actuation
clement 140 in FIG. 4 shows the actuation element 140
being rotated 1n a first (counterclockwise) direction around
a generally vertical axis 1n this embodiment. This rotation
causes the second extension 143 to engage wall 1204q. That
1s, second extension 143 contacts wall 120a, causing 1t to fall
or pivot outward. When the wall 120a pivots outwardly, the
rool 130 moves as well, thereby affecting the balance of wall
12056, with wall 1205 moving outwardly relative to the base.
Thus, the actuation element 140 1s placeable 1n a first
position 1n which the actuation element 140 does not engage
the wall 120a or other movable portion, and 1s placeable in
a second position i which the actuation element 140
engages the movable portion. "

I'he actuation element 140
rotates relative to the base 110 when a force 1s applied to the
actuation element 140, the angled upper surface 155 causing
the actuation element 140 to return to the first position when
the force 1s removed from the actuation element 140.

In further play modes, the toy vehicle 190 traversing track
170 1in a direction opposite of arrow C would contact and
impart a force on a front surface 147 of first extension 142,
which would cause actuation element 140 to rotate clock-
wise. In this clockwise scenario, third extension 144, rather
than second extension 143, would contact wall 120a. Thus,
it can be understood that the actuation element 140 enables
vehicles to mitiate a collapse of toy structure 100 while
traveling from either direction on track 170, thus increasing
play value. Back surface 146 and front surface 147 are
engageable surfaces, the actuation element 140 rotating in a
first direction when a force 1s applied to the first engageable
surface 146 and 1n a second direction when a force 1s applied
to the second engageable surface 147. Third extension 144
1s coupled to the main body 141 and spaced apart from the
second extension 143, the second extension 143 engaging
and moving the wall 120a when the actuation element 140
1s rotated 1n the first direction, and the third extension 144
engaging and moving the wall 120 when the actuation
element 140 1s rotated i1n the second direction. Thus, the
actuation element 140 rotates 1n a first direction when a first
force 1s applied to the first engageable surface 146, and the
actuation element 140 rotates in a second direction when a
second force 1s applied to the second engageable surface
147. In some embodiments, gravity moves the actuation
clement back to an initial position 1 a direction opposite to
the direction in which the first force or the second force was
applied to the actuation element.

When a force 1s not being applied to first extension 142,
such as when a vehicle has passed actuation element 140, the
angled upper surtace 155 of support 150 enables the actua-
tion element 140 to return to 1ts mitial position. That 1s,
actuation element 140 has an initial position in which the
actuation element 140 does not engage the wall 120a, and
has an actuated position 1n which the actuation element 140
engages the wall 120a. The angled upper surface 155 of the
support 150 enables the actuation element 140 to return to
the 1nitial position when the force 1s removed from the first
extension 142. Since lower surface 145 (FIG. 3) rests on
angled upper surface 155, the angled upper surface 1535
causes actuation element 140 to return to its mnitial position
in which lower surface 145 1s at the lowest point of upper
surface 155. In this embodiment, the actuation element 140
returns to the nitial position solely due to gravity, as a result
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of the weight of the actuation element 140 naturally tending
to lower 1tself along angled upper surface 155. In other
embodiments, additional mechanisms such as a spring or
clectrically activated switch or may be used to assist or
accelerate the return of actuation element 140 to 1ts initial
position. The specific angle of upper surface 155 may be
chosen to achieve a desired rate ol return of actuation
clement 140 to its first position. For example, upper surface
155 may be configured with an angle of 30°-60° from
horizontal, or less than this range for a slower return, or
higher than this range for a faster return. In the embodiments
shown 1n this disclosure, lower surface 145 of actuation
clement 140 slides along upper surface 155 of support 150.
However, 1n other embodiments, other types of engagements
between the two surfaces are possible, such as by rolling
through the use of ball bearings. The presence of the angled
or tapered surface 155 enables the actuation element 140 to
return to its iitial, resting position without the use of a
spring or similar biasing element, or other mechanism. Thus,
the present design reduces cost due to simplitying the
number of components required, and also allows the actua-
tion element to reset 1tself without the need for user inter-
vention.

In the figures shown herein, roof 130 1s not shown 1n the
collapsed toy structure state, for clarity. However, the roof
130 can also contribute to the transformation of the toy
structure 100 from 1ts constructed to 1ts destructed state. In
some embodiments, as wall 120q starts to move away from
its 1initial, upright position, the weight of roof 130 causes the
other wall 1205 to p1vot outwardly from the base 110, 1n the
direction opposite from wall 120a. Thus, displacement of
the wall 120a by the actuation element 140 can nitiate a
sequence ol movements that causes the entire toy structure
100 to topple. In other embodiments, the roof 130 may be
spring-loaded so that it 1s detached from toy structure 100
upon movement of one of the walls 120. Such an embodi-
ment can add play value in that the roof detaches 1n a
different direction of movement than the walls of the toy
structure 100.

FIG. 5§ shows another top perspective view of the toy
structure 100 1n the assembled state, with no roof 130 shown
for clanty. It can be seen that walls 120a and 1205 define a
passageway through which a vehicle can travel, on track
170. A tab 160 1s coupled to track 170—at both ends 1n this
embodiment—ior attaching additional pieces of roadway or
tracks. Walls 120q and 1205 each have an upper edge 123a
and 1255, respectively, which 1n this embodiment provide a
surface upon which roof 130 (FIG. 1) 1s placed and sup-
ported. In other embodiments, the upper edges 125¢ and
1255 may be narrower strips, as minimally as may be needed
to support the roof, and may further comprise a groove,
protrusion, or other features to hold the roof.

Although the toy structures herein are described as com-
prising two sidewalls and a roof, 1in other embodiments the
structure may comprise any number of walls, or may include
intermediate panels or structures such as stairways and
windows. In yet other embodiments, the vehicle pathway
may or may not be enclosed by the walls of the structure. For
example, the vehicle pathway may only be bordered on one
side by a wall, or may be on the exterior of the toy structure,
such as to simulate a street adjacent to a building. In further
embodiments, the pathway may be curved, or may encounter
more than one actuation element to initiate collapse of a
series of toy structures.

While the specification has been described 1n detail with
respect to specific embodiments of the invention, 1t will be
appreciated that those skilled 1n the art, upon attaining an
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understanding of the foregoing, may readily conceive of

alterations to, vanations of, and equivalents to these embodi-
ments. These and other modifications and variations to the
present invention may be practiced by those of ordinary skall
in the art, without departing from the scope of the present
invention, which 1s more particularly set forth in the
appended claims. Furthermore, those of ordinary skill 1n the
art will appreciate that the foregoing description 1s by way
of example only, and 1s not intended to limit the mvention.

What 1s claimed 1s:

1. A toy apparatus comprising:

a base having a surface;

a wall movably coupled to the base; and

an actuation element located on the surface of the base
and rotatably coupled to the base, the actuation element
being rotatable relative to the base 1n a first direction
and 1n a second direction opposite the first direction, the
actuation element comprising:

a main body;

a first extension coupled to the main body, the first
extension having a first and second engageable sur-
faces, the actuation element rotating in the first
direction when a force 1s applied to the first engage-
able surface and 1n the second direction when a force
1s applied to the second engageable surface; and

a second extension coupled to the main body, the
second extension engaging and moving the wall
relative to the base when the actuation element
rotates.

2. The toy apparatus of claim 1, wherein the wall 1s a side
wall of a toy house.

3. The toy apparatus of claim 1, wherein the wall has an
upper edge configured to support a roof portion.

4. The toy apparatus of claim 1, wherein the actuation

clement further comprises:

a third extension coupled to the main body and spaced
apart from the second extension, the second extension
engaging and moving the wall 1n a pre-determined
direction when the actuation element 1s rotated in the
first direction, and the third extension engaging and
moving the wall in the pre-determined direction when
the actuation element 1s rotated 1n the second direction.

5. The toy apparatus of claim 1, wherein the surface of the
base has a support with an angled upper surface, the main
body of the actuation element being seated on the support
and having a lower surface that rides on the angled upper
surface of the support.

6. The toy apparatus of claim 3, wherein the lower surface
slides on the angled upper surface of the support.

7. The toy apparatus of claim 5, wherein the actuation
clement has an 1mitial position 1 which the actuation ele-
ment does not engage the wall, and has an actuated position
in which the actuation element engages the wall, wherein the
angled upper surface of the support enables the actuation
clement to return to the initial position when the force 1s
removed from the first extension.

8. The toy apparatus of claim 7, wherein the actuation
clement returns to the 1nitial position solely due to gravity.

9. The toy apparatus of claim 1, wherein the base com-
prises a track on which a toy vehicle travels, the first
extension extending at least partially across the track when
the actuation element 1s 1n the initial position.

10. The toy apparatus of claim 1, wherein the {first
extension 1s configured as a vertical plate.

11. A toy apparatus comprising:

a base having a support with an angled upper surface;

a wall movably coupled to the base; and
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an actuation element coupled to the base and engaging the
angled upper surface of the support, the actuation
clement being rotatable between a first position 1n
which the actuation element does not engage and move
the wall and a second position 1n which the actuation
clement engages and moves the wall, the actuation
clement rotating relative to the base when a force 1s
applied to the actuation element, the angled upper
surface causing the actuation element to return to the
first position.

12. The toy apparatus of claim 11, wherein the actuation
clement comprises a main body and a first extension coupled
to the main body, the first extension having a first engage-
able surface and a second engageable surface, the actuation
clement rotating 1n a first direction between the first position
and the second position when a force 1s applied to the first
engageable surface, and the actuation element rotating 1n a
second direction opposite to the first direction when a force
1s applied to the second engageable surface.

13. The toy apparatus of claim 12, wherein the base
comprises a track on which a toy vehicle travels, the first
extension extending at least partially across the track when
the actuation element 1s 1n the first position.

14. The toy apparatus of claim 13, wherein the toy vehicle
contacts and imparts a force on the first engageable surface
when the toy vehicle traverses the track mm a forward
direction, and the toy vehicle contacts and imparts a force on
the second engageable surface when the toy vehicle tra-
verses the track 1n a direction opposite the forward direction.

15. The toy apparatus of claim 12, wherein the actuation
clement further comprises a second extension coupled to the
main body and a third extension coupled to the main body,
the first, second and third extensions being spaced apart
from each other, the second extension engaging and moving
the wall when the actuation element 1s rotated 1n the first
direction, and the third extension engaging and moving the
wall when the actuation element 1s rotated in the second
direction.

16. The toy apparatus of claim 11, wherein the wall moves
to a collapsed state when the actuation element engages the
wall.

17. A toy apparatus comprising:

a base having a support with an angled upper surface;

a movable portion coupled to the base; and

an actuation element coupled to the support of the base

and engaging the angled upper surface of the support,
the actuation element being placeable 1n a first position
in which the actuation element does not engage and
move the movable portion and 1n a second position 1n
which the actuation element engages and moves the
movable portion, the actuation element rotating relative
to the base when a force 1s applied to the actuation
clement, the angled upper surface causing the actuation
clement to return to the first position when the force 1s
removed from the actuation element.

18. The toy apparatus of claim 17, wherein the actuation
clement comprises a body, a first extension coupled to the
body, and a second extension coupled to the body, the first
extension having a first engageable surface and a second
engageable surface, the actuation element rotating in a first

direction when a first force 1s applied to the first engageable
surface, and the actuation element rotating in a second
direction when a second force i1s applied to the second
engageable surface.
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19. The toy apparatus of claim 18, wherein the base
comprises a track on which a toy vehicle can travel, and the
first extension extends at least partially across the track 1n an
initial position.

20. The toy apparatus of claim 18, wherein gravity moves 5
the actuation element back to an initial position 1n a direction
opposite to the direction i which the first force or the
second force was applied to the actuation element.

G x e Gx o
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